Generation and evaluation of putative neuroregenerative drugs. Part 1: virtual point mutations to the polyketide rapamycin.
This paper explores the use of computational methods to direct engineered biosynthesis based on the desired properties of the target compounds. The immunosuppressive properties of rapamycin are a result of the formation of the complex FKBP12-rapamycin-FRAP. Neuroregenerative properties are exhibited by the complex or complexes of rapamycin with FKBP proteins. Our objective has been to design biosynthetically available analogues of rapamycin that bind tightly to FKBP12 but not to FRAP. This has been carried out by successive single ketide deletions from the effector domain of rapamycin. The approach described here has yielded modified rapamycin analogues (RP2 and RP3) as targets for biosynthesis by modified polyketide synthases. RP2 and RP3 have an identical binding affinity (linear interaction energy calculation) to FKBP12 as rapamycin but little or no affinity for binding to FRAP.